Original Article

Percutaneous Stent Implantation for Treating Multivessel
Coronary Disease in Patients with and without Involvement
of the Proximal Segment of the Anterior Descending
Coronary Artery

Sandro Salgueiro, Augusto Daige da Silva, Ricardo José Tofano, Vinicius Carvalho da Costa,
Karina Pizarro, Adnan Ali Salman, José Armando Mangione

Sao Paulo, SP - Brazil

Objective- To assess coronarystent placementin patients
with multivessel coronary disease and involvement of the
proximal portion of the anterior descending coronary artery.

Methods - Weretrospectively analyzedthe in-hospital
and late evolution of 189 patients with multivessel coronary
disease, who underwent percutaneous coronary stent pla-
cement. These patients were divided into 2 groups as follows:
groupl(GI)- 59 patientswithinvolvementoftheproximal seg-
mentof the anterior descending coronary artery, and group IT
(GII) - 130 patients without involvement of the proximal seg -
ment of the anterior descending coronary artery.

Results - No significant difference was observed in the
success rate of the procedure (91.5% versus 97.6%, p=0.86),
norin the occurrence of major adverse cardiac events (5.1%
versus 1.5%, p=0.38), nor in the occurrence of major
vascular complications (1.7% versus 0%, p=0.69) in the in-
hospital phase. In the late follow-up, the incidence of major
adverse cardiac events (15.4% versus 13.7%, p=0.73) and
the need for new revascularization (13.5% versus 10.3%,
p=0.71) were similar for both groups.

Conclusion - The in-hospital and late evolution of pa-
tients with multivessel coronary disease with and without
involvement of the proximal segment of the anterior des-
cending coronary artery treated with coronary stent pla-
cement didnot differ. This suggests that this revasculariza-
tion method is an effective procedure and a valuable op-
tion for treating these types of patients.
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Patientswith multivessel coronary diseasewho have
lesioninthe proximal segment of the anterior descending
coronary artery have ashorter event-free survival when
treated with ball oon catheter coronary angioplasty ascom-
pared withthosewho do not havelesioninthat arterial seg-
ment 12, Thisfact limited the use of that technique, and the
surgical procedure becamethe preferential optionfor trea-
ting that type of patients.

Stents, however, are currently used in morethan 70%
of the percutaneous coronary procedures and have been
shown to provide agreat number of benefits, such asthe
possibility of treating more complex lesions, the control of
thecomplicationsof coronary dilation, abetter clinical evo-
lution, and asignificant reduction in restenosis*®. In addi-
tion, asubstudy of the Stent Restenosis Studys®, which
randomi zed patientswith single-vessel coronary diseasefor
balloon catheter coronary angioplasty or stent placement,
showedthat themost benefited subgroupinregardtoreste-
nosiscomprised patientswithlesionintheanterior descen-
ding coronary artery treated with stents.

However, it has not yet been clarified whether in pa-
tientswith multivessel coronary disease, stent placement
may providesimilar resultsinthe groupswith and without
obstruction of theproximal segment of theanterior descen-
ding coronary artery. Therefore, inour study, wecompared
thein-hospital resultsand theclinical evolution of the pa-
tientswho had undergone stent implantation.

Methods

Wecarried out aretrospective observational study of
the patients who had undergone percutaneous coronary
interventionin2or moreepicardial vesselsfrom July 1997to
December 2000 at the Hospital BeneficénciaPortuguesaof
S&o Paulo.

This population comprised patients with clinical fin-
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dingsof stableor unstabl eanginaor documented myocar-
dial ischemia, or both. Patientswith findingsof acute myo-
cardial infarctionlastinglessthan 24 hourswereexcluded,
aswerethosewith contraindicationfor platel et antiaggre-
gating therapy.

Exertional anginawas classified according tothe
criteriaof the Canadian Society of Cardiology’,andunsta-
ble angina was classified according to the Braunwald
classification®.

Acutemyocardial infarctionwasdefined asanincrea-
seinthe CKMB isoenzymegreater than 3timesthenormal
value, or the appearance of new Q waves, or both, in 2 or
more contiguous el ectrocardiographic |eads®.

Thevascular complicationswereclassified asfollows:

a) maj or —bleeding (puncturesites, and gastrointestinal or
genitourinary systems) with areductioninhemoglobinle-
vels>5g/L, orwhensurgical repair of theartery usedfor an
access route was required, or both; b) minor —bleeding
withareductionin hemoglobinlevels>3g/L and<5g/L.

Patientsweredividedinto 2 groupsasfollows: group
1- patientswith 1 of thelesionstreated with stent place-
ment located in the proximal segment of the anterior des-
cending coronary artery; and group | — patientswithout
involvement of the proximal segment of that artery.

Clinical follow-up was performed with medical visits
or telephonecalls.

Clinically significant coronary |esion wasestablished
asstenosis>70%, whichwasassessed through quantitati-
vedigital angiography. We sel ected patientswith thisde-
greeof obstructioninat least 2 of themajor epicardial ves-
selsorintheir brancheswith diameters>2.5mm.

Wedefinedastheproximal portionof theanterior des-
cending coronary artery itsinitial segment asfar asthe
emergenceof thefirst septal branch.

Thecomplexity of thelesionswasclassifiedasA, B,
B,, and C typesaccording to the criterion of the American
Heart Association and American College of Cardiology?°,
whichwasmodified by Elliset al 1. The successof the pro-
cedurewasdefined asaresidual |esion< 20%andanormal
arteria flow (TIMI I11) *2in the absence of major cardiac
complications (death, acute myocardial infarction, and
need for emergency surgical revascul arization).

I mplantati ontechniqueand adjunct pharmacotherapy
- Patientswereprescribed 200mg/day of aspirinfor anunde-
termined time and 250 mg of ticlopidine twice aday for 30
days, bothorally, whichshouldbestarted, if possible, 3days
prior totheintervention. At thebeginning of the procedure
10,000U of intravenousheparinwereadministered.

Thepreferredaccessroutewasthefemoral via, accor-
dingtoour service' spractice. After passinga0.014” extra-
support guidewire, predilation of thelesionswith thebal-
loon catheter wasperformed. Thestentswereimplantedin
anattempttoachieveal.1-1.2ratio betweenthediameter of
the balloon and that of the artery. Themean final inflation
pressurewas 12 atmospheres.

Heparin administration after the procedure wasindi-
cated only for the patientswhoseimages suggestedintra-
coronary thrombus and for those who had received 3 or
morestents.
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Oncethe procedure wasfinished, thearterial introdu-
cerswereremoved whentheactivated clotting timewasbe-
low 150 seconds.

Theuseof GPI1b/I11ainhibitorswasuptothesurgeon
incharge.

The primary objective of the study wasto assessthe
incidence of major adversecardiac events, such asdeath of
any cause, nonfatal acute myocardial infarction, and the
need for new revascul arization during theclinical follow-up.
Thesecondary objectiveswereto determinethesuccessra-
teof theprocedure, thein-hospital evolution, andtherecur-
renceof anginaduring clinical follow-up.

Thecontinuousvariableswereexpressed asmeanand
standard deviation and were compared using the Student?
test. The categorical variableswere expressed as percenta-
gesand thegroupswere compared using thechi-squareand
theFisher tests. A pvalue<0.05wasconsidered statistically
significant.

Results

Of the 1,235 patientswho underwent stent placement
inour servicefrom July 1997 to December 2000, we selected
189 patientswithamean ageof 62.47+11.8years, whomet the
inclusioncriteriaof thestudy. Of these 189 sel ected patients,
59(31.2%) comprisedgroup | (GI) and 130 (68.8%) comprised
groupll (GlI).

Patientsdid not differ inregardto clinical and angiogra-
phic characteristics, except for age, whichwashigher in Gl,
65.9+12.7 versus62+11.8 years(p=0.046), asshownintablel.
Unstable anginawas the most frequent form of clinical pre-
sentation, and 11.9% of Gl patientsand 5.4% of Gl patients
(p=0.25) had undergone previous percutaneousintervention.

Inregard to angiographic data, patients with 2-vessel
coronary artery disease and good ventricular function pre-
dominated. Thecomplexity of thelesionswassimilarinboth
groups. Theaverage number of stentsplaced washigher in

Table I - Clinical characteristics

Total Group | Group Il P
Total 189 (100%) 59 (31.2%) 130 (68.8%) -
Age (years)' 62.47+11.77  65.88+12.68 62+11.8  0.046
Male sex 131(19.3%)  38(64.4%)  93(715%) 0.765
Clinical findings
Asymptomatic 35(185%) 10(16.9%)  25(19.2%) 0.911
Stable angina 69 (36.5%) 21 (35.6%) 48(36.9%) 0.975

Unstableangina  75(39.7%) 24 (40.7%)  51(39.2%) 0.981

AMI >24h 10 ( 5.3%) 4 ( 6.8%) 6( 46%) 0.816
Diabetes mellitus 39 (20.6%) 15 (25.4%) 24 (18.5%) 0.489
Smoking 51 (27%) 15 (29.4%) 36 (27.7%) 0.939
Dyslipidemia 102 (54%) 27 (45.8%) 75 (57.7%) 0.476
Arteria hypertension 141 (74.6%) 44 (74.6%) 97 (74.6%) 0.906
Previous AMI 53 (28%) 14(237%) 39(30%) 0.614
PreviousMR 0 0 0 -
Previous PCI 14 ( 7.4%) 7 (11.9%) 7( 54%) 0.249

AMI - acutemyocardial infarction; MR - surgery of myocardial revasculariza-

tion; PCI - percutaneous coronary intervention; T mean + standard deviation.
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Gl [1.79versus 1.5, (p=0.001)]. GPlIb/lI1ainhibitorswere
usedin 15.3% of thecases(tab. 1).

The success rates of the procedure were 91.5% and
97.6%(p=0.86)for Gl andGl|, respectively, andtheincidences
of major adverse cardiac complicationswere5.1% and 1.5%
(p=0.38) for Gl and Gl |, respectively. One82-year-old patient
inGl (1.7%) diedfromrenal failureand diabetesmellitus, due
toaggravation of renal function, despitethe previousprotec-
tive measures. No patient required emergency myocardial
revascularizationinany of thegroups.

Theincidence of major vascular complications was
low, 1.7%, correspondingtoonly 1 Gl patient. Theresultsof
thein-hospital phaseareshownintablelll.

Of thedligiblepatients, 52 (94.5%) Gl patientsand 116
(90%) Gl patients(p=0.92) werefollowed upfor amean pe-
riod of 275+250 daysand 186+153 daysfor groups Gl and
Gll, respectively (p=0.004).

Inregardto theincidence of death, no significant dif-
ference was observed between the groups: 1.9% (Gl) and
3.4% (GlI) (p=0.98). No nonfatal acutemyocardia infarction
occurred. The need for new myocardial revascularization
wasalso similar inboth groups, 13.5% (GI) and 10.3% (Gl 1)
(p=0.71).

Therate of major adverse cardiac events, which was
the primary objective of this study, was 15.4% and 13.7%
for groupsGl and Gl I, respectively (p=0.73).

Finally, 7.7% of Gl patientsand 12.9% of Gl| patients
(p=0.53) had recurrence of anginapectoris. The results of
theclinical follow-upareshownintablelV.

Discussion

Theanterior descending coronary artery accountsfor
40% to 50% of theirrigation of theleft ventricular myocar-
dium. Therefore, asevereobstructivelesioninvolvingits
proximal portionisanimportant predictor of morbidity and
mortality 1314.In these cases, invasivetreatment isusually
indicated, particularly whenalargemyocardial areaisunder
ahigher risk 57,

Coronary angioplasty and surgical myocardial revas-
cularization have beenindicated for thetreatment of multi-

Table Il - Angiographic characteristics

Total Group | Group Il )4

Number of patients 189 (100%) 59 (31.2%) 130 (68.8%)
Lesionstreated 411(100%) 136 (33.1%) 275 (66.9%)

Stents implanted 292(100%) 94 (32.2%) 198 (67.8%) -
Lesions/patient” 2.83+0.37 2.2+0.42 2.15+0.35 0.394

Stents/patient” 1.6+0.55 1.5+0.55 1.79+£0.54 0.0001
Ejection fraction® 72.7+14.9 75.2+14.4 71.7+15.1 0.136
2-vessel 157(83.1) 46 (78%) 111 (85.4%) 0.788
3-vessel 32(16.9%) 13 (22%) 19 (14.6%)  0.397
Types of lesions
B, 105(25.5%) 23 (16.9%) 82(29.8%)  0.116
C 89(21.7%) 25 (18.4%) 64 (23.3%)  0.697
Use of GP
I1b/11ainhibitor 29(15.3%) 11 (18.6%) 18(13.8%) 0.612

T mean + standard deviation.
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Table I1I - Results: in-hospital phase

Tota Group | Group Il P
Success 181(95.7%) 54(91.5%) 127(97.6%) 0.86
Success 8 (4.3%) 5 (8.5%) 3 (24%) 0.143

MACE 5 (2.6%) 3 (51%) 2 (15%) 0.381
Death 1 (0.5%) 1 (1.7%) 0 0.691
QAMI 1 (0.5%) 1 (1.7%) 0 0.695
NQAMI 3 (1.6%) 1 (1.7%) 2 (15%) 0.583
Emergency MR 0 0 0 -

Surgical 0 0 0
Percutaneous 0 0 0

Vascular

complications 5 (2.6%) 3 (5.1%) 2 (15%) 0.381
Minor 4 (2.1%) 2 (3.4%) 2 (15%) 0.789
Major 1 (0.5%) 1 (1.7%) 0 0.691

ARF 4 (2.1%) 1 (1.7%) 3 (23%) 0.779

Stroke 2 (11%) 1 (L7%) 1 (0.8%) 0.844

MACE- mgjor adverse cardiac event; QAMI - Q-wave acute myocardial
infarction; NQAMI - non-Q-wave acute myocardial infarction; ARF -

acuterenal failure; MR - myocardial revascularization.

vessel coronary diseasewith or without invol vement of the
anterior descending coronary artery 8. A substudy of the
Coronary Angioplasty versus Bypass Revascularization
Investigation (CABRI) randomized 1,054 patientswith coro-
nary diseasein 2 or moreepicardial coronary vesselsfor sur-
gical treatment or balloon catheter coronary angioplasty.
That study, however, showed that, compared with other
segments, the proximal 1/3 of theanterior descending coro-
nary artery had the highest risk of developing restenosis
after percutaneousintervention. Thissuggested that the
presenceof aproximal lesioninthat artery shouldinfluence
thechoiceof therevascul arization strategy, whenthesurgi-
cal approach would be the most indicated. However, that
study did not routinely use coronary stents, which would
havedecreasedtherestenosisrateandtheneedfor new re-
vascul arization 4519,

Versaci et d ?°carried out arandomized study of patients
withsingle-vessel diseasewith proximal lesionof theanterior
descending coronary artery treated with balloon catheter
coronary angioplasty or stent placement. Thoseauthorsre-
ported agreater event-freesurvival inthelatter group, 70%
versus 87% (p=0.04), and alower rate of restenosis, 40%
versus19% (p=0.02), after a1-year evolution.

The great advantage of the use of stentsin the proxi-
mal 1/3 of theanterior descending coronary artery isbased
onthefact that balloon catheter coronary angioplasty at
that sitehaslateluminal losstwiceashigh asthat foundin
other arterial segments®212,

Based on these data, we tried to assess whether the
involvement of the proximal segment of theanterior descen-
ding coronary artery would continuetoinfluencetheevolu-
tion of patientswith multivessel coronary diseasetreated
with coronary stentimplantation.

In-hospital evolutionwassimilar in both groups, and
ahigh successratewasobserved for the procedure, 91.5%
for Gl and 97.6%for Gl (p=0.86). Itisworth noting that only
1 patient (1.7%) in Gl had Q-wave acute myocardial infarc-
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Table IV - Results: late evolution

Total

Group | Group Il P

Total of eligible patients
Total of patientsfollowed up

181 (100%)
168 (92.8%)

Mean time (days) 200+199
Clinical findings
Asymptomatic 143 (85.1%)
Recurring angina 19 (11.3%)
Stable angina 14 (8.3%)
Unstable angina 5 (3%)
MACE 24 (14,3%)
Death 5 (3%)
AMI 0
Revascularization 19 (11.3%)
Death
Cardiac 0
Noncardiac 5 (3%)
Revascularization
Percutaneous 13 (7.7%)
Surgical 6 (3.6%)

54 (31.2%) 127 (68.8%)

116 (91.3%) 0.952

52 (96.2%)
275£250 186+153 0.004
45 (86.5%) 98 (84.5%) 0.852
4 (7.7%) 15 (12.9%) 0.53
3 (5.8%) 11 (9.5%) 0.714
1 (1.9%) 4 (3.4%) 0.985
8 (15.4%) 16 (12.9%) 0.736
1 (1.9%) 4 (3.4%) 0.985
0 0 -
7 (13.5%) 12 (10.3%) 0.715
0 0 -
1 (19%) 4 (3.4%) 0.985
6 (11.5%) 7 (6%) 0.36
1 (1.9%) 5 (4.3%) 0.807

T mean + standard deviation.

tion, but no emergency surgery wasrequired. Inreality, as
stentscontrol severecoronary dissection, whichisthemost
common causeof acuteocclusionafter balloon catheter co-
ronary angioplasty, they significantly reduce the need for
emergency surgery.

These early results arein accordance with those of
other authorswho used stentimplantationtotreat multives-
sel coronary disease, except for theincidence of non-Q-
wave acute myocardial infarction, which waslower inour
study (1.7%inGl and 1.5%in Gl 1) ascompared withtheinci-
denceintheseriesof other authors, whichranged from 6%
to 18%2%, A probableexplanationfor thisfactisthat those
authorsincluded patientswith lesionslocated in saphe-
nousvein bypasses and used rotational and directional a-
therectomy asan adjunct device; thesestrategiesrel atetoa
higher rate of early complications?”2.

Major and minor vascular complicationsalso did not
differ ineither group.

Clinical follow-up datashowed that 86.5% of Gl patients
and 84.5% of Gl patientswere asymptomatic (p=0.85).
Mathew et al %intheir series of patients with multivessel
coronary diseasetreated with stentsal soreported excellent
control of symptomsbecause 79% of their patientshad no
severeangina(CCSlII and V) by theend of 1year.

The occurrence of major adverse cardiac events,
whichwastheprimary objectiveof our study, was15.4%in
Gl and 13.7%in Gl1 (p=0.73), showing asimilar and favora-
bleevolutioninboth groups.

No acute myocardial infarction was observed in this
period, afact that wasal so reported by Kornowski et al Zin
their series.

Itisworth emphasizing that the need for new myocar-
dial revascularization was 13.5% in Gl and 10.3%in Gl
(p=0.71) inour study. Thisneed waslower than that obser-
ved intherandomized studiesusing conventional balloon
catheter coronary angioplasty or surgery for treating multi-
vessel coronary disease, wherethat need ranged from 30%
to 48% in the percutaneous group®.

Theanalysisof our datasuggeststhat percutaneous
treatment using coronary stentsin apatient with multives-
sel coronary artery disease may be safely performed and
providesgood clinical follow-upresults. Theinvolvement
of theproximal portion of theanterior descending coronary
artery treated with stent implantation did not provetobea
factor of worseprognosisintheclinical evolution, despite
thefact that Gl had the highest mean age (p=0.046), thelon-
gest follow-up (p=0.004), and the lowest mean number of
stentsimplanted (p=0.001).

Finally, thelateresultsof theARTSand SoStrials34,35
areimportant and have been anxiously awaited. Thosetrials
randomized patientswith multivessel coronary diseasefor
surgery or percutaneoustreatment with stents, andtheana-
lysisof the subgroupswill probably provide further infor-
mation about theimportance of theproximal lesion of thean-
terior descending coronary artery in patientswith multives-
sel coronary disease.

Inconclusion, ourswasaretrospectivestudy that in-
cluded aheterogeneous population with arelatively small
number of patients. Among the basic clinical characteris-
tics, weobserved adifferenceinage, alonger follow-up, and
alower mean number of stentsimplanted ingroup I, facts
that would not favor the patientswho hadlesionintheante-
rior descending coronary artery. A largevariety of stent de-
signswasused. M ost patientstreated had 2-vessel corona-
ry disease and good gjection fraction, and theresultshere
found may not occur inapopulationinwhich 3-vessel coro-
nary artery diseaseand significant ventricular dysfunction
predominate.
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